The concentration of free intracellular calcium [Ca2+] i has long been recognized as the most important regulator of secretory processes 1'2. Recently, however, a number of signal pathways have been invoked to 'modulate' transmitter release. Figure 1 summarizes and lists some of the molecular mechanisms that have been discussed (see Ref. 3 
for review).
Apart from Ca 2+, the most obvious mechanism is the dual signal pathway 4, resulting in the breakdown of polyphosphoinositides and supplying the two second messengers inositol trisphosphate (IP3) and diacylglycerol (DAG). The latter in particular, or its substitute phorbol ester, has been shown to augment Ca2+-mediated secretion at the endplate a, in chromaffin cells 6 and in neurones 7. In nonneuronal cells, secretion can be elicited this way even in the absence of Ca 2+ (Refs 8-10). Molecular mechanisms discussed as mediators of such modulation include phosphorylation of proteins involved in exocytosis or vesicle processing 11, osmotic swelling of vesicles after activation of Ca 2+-activated channels in the vesicle membrane 12, generation of lysolipids and arachidonic acid by phospholipase A2 (Ref. 13) or direct influence on the exocytotic process by specialized GTP-binding proteins, termed Ge (Ref. 14). Furthermore, interactions between the cytoskeleton and vesicles have been established as sites for modulating control of secretion 1L15.
The patch-clamp technique offers a number of tools to study the signal pathways involved. First, it allows the recording of single channels and whole-cell currents that are involved in the regulation of [Ca2+]i. Second, in favourable cases it provides an assay for the secretory process itself through membrane capacitance measurements (see Fig. 2 ). The technique has such high-quality resolution that fusion events of single vesicles can be captured (see Fig. 1 ). Third, it is readily combined with the measurement of [Ca2+]i by the Ca 2+ indicator dye, fura-216 (Fig. 2) ; and finally, it allows 'dialysation' of the cell interior with solutions of known composition since there is rapid diffusional exchange between a patch pipette and a small cell in the tight-seal, whole-cell recording mode 17. This, of course, is an ambiguous tool: on the one hand it supplies substances of interest such as second messengers, regulatory proteins and molecular probes to the cell interior (Fig. 1, see Ref. 18 for review); on the other, it inevitably leads to the washout of endogenous substances. Such washout has been known for a long time in connection with Ca 2+ channels 19. The process of exocytosis turned out to be particularly sensitive to it 2°.
In this review we summarize the role of these tools in the recent progress in the study of exocytosis. Partly for technical reasons, a great deal of the material covered is derived from peritoneal mast cells, a cell type particularly suitable for the tools described above. Mast cells secrete histamine and other chemical mediators in response to a variety of stimuli 21. Although they behave in a somewhat 'nonclassical' way, particularly with respect to Ca 2+ (see Fig. 2 ), they may well turn out to be a good model for non-Ca 2+ modulatory control mechanisms (see below). TINS, Vol. 12, No. 4, 1989 
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